LEsSER TUBEROSITY OSTEOTOMY IN TOTAL SHOULDER
ARTHROPLASTY = A BioMECHANICAL AND CLINICAL EVALUATION

INTRODUCTION

Subscapularis compromise from routine division and
repair in shoulder arthroplasty is common.'® Subscapularis
dysfunction may at times be subtle and result in decreased
motion, weakness, and diminished satisfaction following shoul-
der arthroplasty. In a recent study, over 65% of shoulder
arthroplasty patients had subscapularis dysfunction following
a standard soft tissue subscapularis repair.® Rupture of the
subscapularis is a devastating problem that can lead to the
challenging problem of gross anterior instability. Reported
rates of subscapularis rupture have been up to 3% of all primary
arthroplasties!. Some degree of shoulder instability is common
following arthroplasty and is the most frequent complication
leading to revision surgery.24710

In order to strengthen our repairs and to prevent sub-
scapularis rupture, we have been performing a lesser tuberosity
osteotomy (LTO) to take down the subscapularis and expose the
humerus in shoulder arthroplasties. The repair of the LTO pro-
vides a strong, secure closure that allows bony healing and does
not injure the subscapularis tendon. Furthermore, the integrity
of the repair can easily be assessed on standard radiographic
axillary views. If the lesser tuberosity fragment is noted in the
proper position, then disruption is unlikely.

The purpose of this report is to describe the technique of
this novel repair and to evaluate the biomechanical and clinical
outcomes of the repair.

METHODS
TECHNIQUE OF THE Lesser TuserosITY OsTeoTtoMY (LTO) RepAIR

A deltopectoral approach is used to provide routine expo-

sure to the anterior shoulder. The bicep tendon is cut and
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tagged and the anterior humeral circumflex vessels are cauter-
ized. The lesser tuberosity is the osteotomized with a curved
osteotome placed in the bicipital groove. The goal is to remove
a quarter-sized, 4-5 mm thick wafer of the lesser tuberosity.
The wafer with the attached subscapularis is tagged to prevent
medial retraction.

The humeral head osteotomy, glenoid preparation and
humeral canal preparation are performed in the standard fash-
ion. Before the humeral component is placed, a small drill is
used to create four parallel rows of drill holes on each side of the
wafer osteotomy. A large, nonabsorbable suture is passed tran-
sosseously in the lateral hole and out the medial hole of each set
of drill holes. The bridge of suture within the humeral canal is
then pulled out of the canal and the implant is inserted in such
a way that each suture now encircles the stem of the humeral
component. The lesser tuberosity with the attached sub-
scapularis is repaired to the shaft back in its original anatomic
position using modified Mason-Allen stitches. This technique
assures that each suture is transosseous and looped around the
stem in the intramedullary canal. Unless the suture breaks, it
is virtually impossible for the suture to cut out. The remaining
surgical closure is then completed in routine fashion.
BIOMECHANICALTESTING

The LTO technique described above was compared with
two commonly used subscapularis repairs. The first repair was
that of a soft tissue (ST) subscapularis release 1 cm medial to
the insertion onto the lesser tuberosity.!! The second repair was
a transosseous (TO) repair following removal of the subscapu-
laris off of the lesser tuberosity."! Each repair was secured with
four large nonabsorbable sutures using modified Mason-Allen
stitches. Nine cadaveric specimens were tested for each repair.

After each repair was performed, the specimen was evalu-
ated with a servo hydraulic material testing system (MTS
Systems Corporation, Eden Prairie, MN). Testing param-
eters were similar to previous rotator cuff repair protocols.!>16
Standard statistical analysis was used to determine whether the
differences in cyclic displacement and maximum load to failure
were significant.

CLINICAL EVALUATION

Following IRB approval, we reviewed the clinical results
of a consecutive series of 80 total shoulder arthroplasties by
the senior authors (J.PW. and P.J.M.) in which the LTO repair
was used. Exclusion criteria included history of prior shoulder
arthroplasty, known subscapularis injury, patients with rheu-
matoid arthritis, or patients having immediate postoperative



infection. Patients were evaluated for subscapularis rupture
or dysfunction. Dysfunction was defined as the inability to
achieve terminal internal rotation with an abnormal belly-
press test, lift-off test, or inability to perform a shirt-tuck test.®
Axillary radiographs were reviewed to follow the status of the
LTO repair and to determine the time to osseous healing of the
LTO repair. All radiographs were reviewed by an independent
reviewer (RSA).
RESULTS
BIOMECHANICAL TESTING

The LTO repair had the least cyclic displacement and the
highest average load to failure value of the three repairs tested.
The values were statistically significant (P<.05) in both testing
conditions.

CuNicAL EvALUATION

Subscapularis testing revealed a dysfunction rate under
15%. There was a single subscapularis rupture. There were no
nonunions.
SUMMARY/CONCLUSION

Subscapularis dysfunction is a frequently occurring com-
plication after shoulder arthroplasty. Subscapularis rupture
is a much less frequent complication. Both dysfunction and
rupture can result in abnormal subscapularis function and
lead to revision surgery. The LTO repair is a biomechanically
superior repair technique with clinical rates of dysfunction and
rupture less than with traditional repairs. We believe that the
addition of the LTO subscapularis repair to routine shoulder
arthroplasty will help to reliably allow excellent outcomes in
shoulder arthroplasties.
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